Summary. The 
Introduction
Sertoli cells are thought to exert a major influence on germ cell differentiation, development and metabolism. In fact, they constitute the structural framework of the seminiferous tubule, they form the blood-testis barrier that isolates in a specific microenvironment the part of the seminiferous epithelium where meiosis occurs and they are targets for FSH and testosterone which are respon¬ sible for the initiation and maintenance of spermatogenesis (for review, see Ritzén, Hansson & French, 1981) . Furthermore, previous work suggests that Sertoli cells could exert an influence on germ cell development through secretion of different factors such as plasminogen activator (Lacroix, Smith & Fritz, 1977) , transferrin (Skinner & Griswold, 1980) , Sertoli cell growth factor (SGF) (Feig, Bellvé, Erickson & Klagsbrun, 1980) , lactate and pyruvate (Jutte et al, 1982 ; Le Gac Materials and Methods Sertoli cell culture procedures. Sertoli cells were enzymically isolated from testes of 20-day-old Sprague-Dawley rats according to a method previously described (Dorrington, Roller & Fritz, 1975) . They were then seeded in 35 mm Nunc Petri dishes at a density of about 1 IO6 cells/dish. Cell viability, assessed by the erythrosine dye-exclusion test was more than 95%. The medium used for culture was Basal Eagle's Medium containing 25 mM-Hepes (BME; Gibco Europe, Flobio, France) with the addition of glutamine (0-3 g/litre), non-essential amino acids (1 %) and antibioticsantimycotics (1%). The cells were incubated at 32°C in an humidified atmosphere of 5% C02 and 95% air. BME enriched with 10% fetal calf serum (FCS) was used for the first 48 h of culture and omitted thereafter. Since in the following experiments Sertoli cells were difficult to count, particular care was taken to randomize the distribution of the cells in the culture dishes. This allows us to assume that the variation in ABP levels observed could not result from the small differences of Sertoli cell number.
Preparation ofgerm cell suspension and separation by centrifugal elutriation. Germ cell suspen¬ sions were prepared from adult Sprague-Dawley rat testes by trypsin digestion and then separated by centrifugal elutriation using the Beckman rotor JE-6, according to procedures described by Meistrich, Longtin, Brock, Grimes & Myles (1981) . Four enriched fractions were collected: pachy¬ tene spermatocytes, round spermatids (steps 1-11), late spermatids (steps 16-19) and residual bodies. After collection, germ cells and residual bodies were concentrated by centrifugation at 500 g for 10 min, then resuspended at desired concentrations in BME containing 10% FCS. Cell viability was tested using erythrosine and was found to be at least 95%. Cells and residual bodies were identified on air-dried smears stained with periodic acid-Schiffand haematoxylin, and the purity of the fractions was estimated. The pachytene fraction was enriched at 85% (major contamination by spermatogonia and round spermatids). The (Fig. 4) The addition of any concentration of spermatocytes resulted in a significant increase of basal and FSH-stimulated ABP production over the duration of the culture (Figs 5a, b) (Fig. 5b) 106 early spermatids were added to the Sertoli cell monolayer (Fig. 5c ) basal ABP production was increased (P < 0-01) over the duration of the culture. However, early spermatids did not prevent the progressive decline of ABP production which occurred between Days 4 and 8. At the end of the experiment basal ABP values corresponded to 60% of initial basal coculture values. Significant stimulation of FSH-stimulated ABP production was only seen at Day 4 of culture (P < 0001).
Cocultures with late spermatids (steps [16] [17] [18] [19] (Fig. 5d ) resulted in a slight increase (P < 0-01) of basal ABP secretion on Days 2^1, 4-6, 6-8, and 10-12, whereas under these conditions FSHstimulated secretion was unchanged.
Residual bodies were also able to increase basal ABP secretion significantly (Fig. 5e) . At the end of the coculture this secretion was reduced by more than half compared to the initial values. In the presence of residual bodies, FSH-stimulated production was significantly enhanced only on Days 2-4 and Days 6-8. Epithelial cells used in this study enhanced both basal and FSH-stimulated ABP secretion. However, only basal ABP secretion was stimulated by the liver epithelial cells over the duration of the coculture. Stimulatory effects on FSH-induced ABP secretion disappeared after Day 8 of culture (Fig. 5f )· Effects oflong-term cocultures on cumulative ABP production When results were expressed as cumulative ABP production (Fig. 6) , addition of spermatocytes markedly enhanced basal ABP secretion as well as FSH-stimulated production: 4 IO6 spermato¬ cytes were able to stimulate basal ABP secretion to levels comparable to those observed when a high dose of FSH was added to Sertoli cells alone (+ 189%). Since basal ABP levels increased to a proportionally greater extent than FSH-induced ABP levels (Fig. 4) , the relative response decreased as spermatocyte numbers were augmented. The effect of residual bodies and round spermatids upon ABP production were proportionally greater basally than in the presence of FSH (Fig. 6) .
Discussion
During the past few years it has been established that Sertoli cell function is modified by the influence of neighbouring germ cells. Indeed, several Sertoli cell characteristics vary in different stages of the seminiferous epithelium cycle (for review, see Parvinen, 1982) . Furthermore, a close correlation has been shown between the state of spermatogenesis in different experimental situa¬ tions and Sertoli cell function (Jégou et al, 1983 (Jégou et al, ,1984a . The influence of germ cells upon Sertoli cell metabolism has also been studied by using cell culture systems. Using this approach, Ziparo, Geremia, Russo & Stefanini (1980) have demonstrated that pachytene spermatocytes adhere much better to cultured Sertoli cells than do round spermatids; the mechanism involved in such surface recognition appeared to be specific and due to membrane glycoproteins (d'Agostino, Monaco, Stefanini & Geremia, 1984) . Galdieri, Monaco & Stefanini (1984) (1984) may be due to differences in the experimental conditions. The present work confirms the better adhesiveness of spermatocytes than of round spermatids and clearly shows that the influence of the two classes of germ cells is proportional to their ability to adhere to the Sertoli cells.
Results of these in-vitro studies are in agreement with the in-vivo observations of Russell (1977) showing that desmosome-like sites are extensive and highly developed between Sertoli cells and pachytene spermatocytes whereas they are rarely observed between Sertoli cells and round spermatids. The increase in FSH-induced ABP secretion observed by Galdieri et al. (1984) , when pachytene spermatocytes were added to Sertoli cell cultures was prevented by the presence of an agar layer stratified above the Sertoli cell monolayer. This indicates that membrane interactions may be necessary for the expression of the germ cell influence.
According to Russell (1980) , "another unresolved problem relates to the mechanism by which the residual body is selectively retained within the seminiferous tubule". Our study reveals that residual bodies adhere very well to Sertoli cells in vitro and our microscopic observations suggest that they might be phagocytosed. Roosen-Runge (1952) and Lacy (1960) (Tung & Fritz, 1980 Hutson & Stocco, 1981) .
In summary, this study demonstrates, by a direct approach, that pachytene spermatocytes, and to a much lesser extent round spermatids and residual bodies, may exert a stimulatory effect on Sertoli cell activity in vitro. The interaction between mature germ cells and immature Sertoli cells leads us to speculate that, in vivo, the increase in number of rat pachytene spermatocytes and other germ cells at about 20 days of age and older (De Jong & Sharpe, 1977) could play a role in the onset and increase of ABP production (Tindall & Means, 1976) . This may similarly affect other changes which occur at the same time such as those of plasminogen activator (Lacroix et al, 1977) . In con¬ clusion, these results are consistent with the hypothesis of a local action of germ cells on Sertoli cells for the regulation of spermatogenesis.
